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(1) &mm<Dm^&£xfj&mft{k&{%:mirz> ; 

(2) ^>Mii^t/ SDS-PAGE (Z)Mf- <t -5 ^i^- 

(3) ^m^6. 5±0. 5 £r^1~ 

( 4 ) sa?ij#-^ 1 — 9 f^-rr 5: y ^is^ij^) 5 < 

1 o<z>Bfi#l£r#-t-5 0 

mmAA 3 1 **©«eifa^j:oT^sixsi»*:jfi4ffi 

6 ] ff *3g 1 E«0>EKJ*i#3e5MfcH^ £ 
^7; yBMK#k fcsvMifiu^— ©7 * yBfcEy»J*fe« 
Rfior ^y»^f^n*tbfer 3:/»ia?ijsr^rL, ate 

im^m 7 ] ga^j#^ : 3 0 * j tz. 

$ 1 -Sftfior ^ /Ra s ttim£*WhT ^ y 

^la^^w-r sit 6 (e:fE«c^g^it?i^t:ia^o 

1 1 ] ffi^J#-J§- 1 ~ 9 fcTjk-tT % y ^ga^ij^ 

[fft*Jgl 3] 2irfEgcCD5te^^A/^ 




. (2 > ¥?m^6 - 3 1 3 0 0 0 

2 

[fS*Jgl 4] »3ft«l 3{ilffi«cO«S-<^^-{^j: 

[is*^si 5] w*^i~i i<D\,^TfrLfrimcmm, 

[ft *E 1 7 ] ffitsft^ 1 — 11 <£>^1*jfc,a» 1 JS^fBfc 

10 [if^jgi 8] if*^i 4iz.mm(D^±$:)%mxteffi 
[0001] 

[0 0 0 2] 

<omfam*dmtt&zki*mto<D&mx*$>z> 0 sk^m 
mx7£ig&M^&\,^xm£—7£w%t'ixx\s^ 0 $.tcm 

ffiis-rsH^sffSE-rs^t^s^s^ ^^^^^ 

30 [0 0 0 3] EK*ifc/h4R^agjfe^^V^TJtfiL/h«©8ft« 

^$m^-t&h<Db^x.btix\,^z> 0 f& 1 <om¥te&$b 

[0004] mf#i-M-r^>t>^i LT, -T>^ — n-Y^ 

40 tilt, hajK^^ 1 ^ -v-^n^r— ^ntan— 

SOJKH^F, ^>-^ — P-f^y6, 7W11, LIF/^ 

in v i v oi^:*5^/^TJfiL/^4E»<7?ii^||I J ^ a IHlffiB^»!C5S 

^fiSS^P^ 3 6 1 1 9 5 ' 91) 0 
[0 0 0 5] l,^ 1 L^tlb(Dm^<D^< fcfc&KJ*/jfiL/h 

- 6*5<tt^ I L - 1 1 (-^^(^^ in vivo i^Jt 

50 6 jhL'hm&m^m & & z> &m&mm& m<om^^ l 




3 

6 corns, ftm<D*v>*&j*mfa&mM&i£ t R :? £'£i$: 
miEh : &&«mmmm 3__e_ ii84 ' 9 d <, 

[0 00 6] jfiL/htefeu Jl:ifiL««i^:*5V^rSB*S«l«: 
l^LTV^^ JfiL/h««^Srff5^Jft (Fa neon i 

ti& = >bv— s^^te teftmizteZ^ ^ 0 

[0 0 0 7] fl-««t«fii£^ejfil5l?!«^***te 
ISH^ 19 oofe6^^^fj;E PO, G-CSF 

[0 0 0 8] 

ftiia^-^^oBajB^jcfil^ jfiL/h4Rj«^*fc«jfiL/Jv«(Z) 
[0 0 0 9] 

(1) E««^)ie«*5J;^ri6»^kSrffi5t'r5 ,■ 

(2) y>lii^0 SDS-PAGEO^tl-J:^^ 
ft^s 5^5 7kD£r^U ft*m*Jx/i>>7 j KIS#3r«F 

(3) ^m,&6. 5±0. 5 ^r^t" ; *5«fcIJ* 

( 4 ) m$mJ§r 1 — 9 ^ y m$mco 5 < 
[0010] *&m<om»»mm&<m*<D±&m&t 

mMz^tt^ t hitss»A4 3 1 ft*^aoua^fe 

t/c7-; y ^@a^i, fcsv^*Ri^—©r^ yaffil*: 
asatfcjfcfc l< teRtfeufcr s ygeiE^jM 1 ~ 
S^cte^r ^ y »ifi?ij^f+*D * tifeT $ y BS251*r=fir 




< 3 > «flPP6-3 1 3 0 0 0 

4 

[001 u la^JS-i- : 3 0 i^-rr * y 

< teg&Lfcr * y gtia^ 1 -asg©/ ^ y 

SitC^t^BB-rSo *#9§f*£?>t^ SBftS^-Srfl^T 

10 [0012] me*m&z-&ffit*. ±tmmmmm^it 
t m-<DT ^ y mnmik t-n^(D—m^^h l < 
«h»l^t ^ y ^gd^j. -h^^m%m-(OT 5. /mm 

1 -ISfior ^ y KBfl^J^f+*n * tbytr ^ y wsm 
^BI«iS*ifSriasri:^T?#5o S^^t-J: 

^fj#-^ 1 - 9 i^/Ttr ^ y Bfeia^J<z) 5 ^>^* <hio 

So 

[0 0 13] 
30 [JitfttfcRWl 

(1) 

^ W-«^Rjgift^*5V^TY a ma g u c h i b<Dm£ 
(Yamaguchi, N^>^ Cancer Res. 
5_0 7 0 0 8 9 9 1) icj; ?) JtSlnTtBi: *ofet h 
I$ft*»flSA4 3 1 (ATCC CRL 1555) teMOlfflMcDm 
*_bffi^rfflV^5 0 **W/iafiHuma n e p i d e rm 
oid Carcinoma SBM3 3 0^*^tl 

40 10Wt«If*S3 9 11^ (FERM BP- 3 9 
11) i LT^te£;ftT^S 0 
[0 0 14] (2) gS^±Sm^bS^F^ffl^& 

x.ficMKSBjia^tLfi^oiNeiB) N v^tiSBi^ 

ttTV^7tf/Un y ^^^^7— fef^iSttan^Sr I s 
h i b a s h i b<Djjfe (Ishibashi, T. 
Proc. Natl. Acad. Sci USA 8 6 
50 5 9 5 3 ' 8 9) T1t5 0 * *:E««tf>mJ»fl^«J 
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£ ix^jNe»a©?g«4: 5 r i: t£ J: 9 fi 1 5 o 
[0015] ( 3 ) g»#i«m5MfcH^f*« 

mWik, ^7A^P^ h^^-. «*.(JMa t r e 
x BlueA (7; = W±) * Q-ir^r ^ C7 

Ttfc) . S-ir^r^— ^ (77/^->7{t) , 

-K2 6/6 0 7-/^x^^7 5 (7 7/^^7 

[0016] ( 4 ) Esasiist^H^^a^r ^ ym 

tiX^ p^^^ — P roteasel (API) ) * 

tc^y 0 ^ FW^YMC»P a c k AM- 3 0 3 # ^ 
A{a^)SfiHPLC (0. 1% fy77^nSi# 

fc^^KSfjtSrv^-^^i^--, WxliApp 1 i e 

d Biosyste mttM ga s — p h a s e i/—-? 

mm i Ktm-t&o 

[0 0 17] **Wfi*fc, Jil2(^©R*if*5MfcB^ 
^^cDNA, ^V^DNA, ftf^DNA^V^f 
Ut h»J§£, hH^&^M. ffjx.fi A 4 3 

{CTjk-r £ o ^ y mm t-xv > r sm udna 
s/sffi (pcr) ia^p-^m^t^i 
[0018] ^K^ate-T-^s&j-. ©RsatsssMfc 

^: 3 0(D^^ KBa^JirM^y ^XtSDN 

»E?iJ*BB^J#-i* : 3 0 ic^-To 
[0 0 19] ^5LT X ;m%&U>®:7£&frltl 

t*\ rco5c«sr ^ y BSWJi- 1 Hg»<oT s y B^ttira 

h\ iufE^T ^ y BfeBE#ia>e> 1 — ^ 

rv^^y^^K. tufB^^r^y^ifi^j^^i-^ 




(4) WHB^F 6-313000 

6 

Y> %:&&m»mmm*i£&*MW tt v * & # y x^^- 
a?»&t*r s y mmWkMmm^fr^fot^m*^^ 

[0020] _hiar ^ y &<z>ft-*n. B&^xuwtfcs?^ 

10 Mov^te, ffj;Ui. *^P^coE^«iim»ft:H^-^co 
M^y ^ Kfi&^JBv^;h,5*SEftfifi<z>T ^ y«w 

f$C (#Ix.te\ -r/Wh — ^W^T^^Pf^^ (m 
a 1 tose — binding protein) ^<7> 

tt^S. «MI L-3, I L — 1 l©J;5ftt>f h ^7 

20 [0021] iiicov^Tft (^*^^^>r^y 

m&tl* Mill 1-3 0. jf*l<lil-20, * 
com*. EK**3«ffittds*«PSnsJ;5^K». ^ 

Stl, 0iJx.^\ 1-10, »*L<fi. l—5asfctf?> 
[0 0 2 2] *:^P^(cjoV^T^ Egf^tBa^fblST-Sr 
30 3 0\^1r%? KiB?'J*:H^i~S^, 

[0 0 2 3] ^K^^ES^iSm^biaT-*:^— K 
40 DNA^r^m^^ rtbi-[S^^tL^V\ -r 

^m&mmmM^tm^T^ ymmm^^- 
cDNAat^p^ymr^m, £b\a* 

[0 0 2 4] yy^fe^n-nym*^ 111600 
50 /p^7^ WK^ yVADNAi^I^^ 




.(5) 
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|g#fc:Jo^T-J:<^&*VO^S (Current Protocols In 
Molecular Biology, John Wiley & Sons % 5 MR 

[0 0 2 5] ^SSM^^EttSiiai^fbHT-S:^ - K 

■CtSo DNA^{b^figf±S3S#tc43V^ai!lDNA 10 
^filcttl. m^Ty°^-f Vy<-C^^TM±3 9 6DN 
A/RNAM»Mimt^So «ot, 3 

36#te. iE£iJ#-s§- : 3 0 i^? 1 KBB?»J<£> 

D N A l^f^-t S r i: -C # S o 

[0 0 2 6] **W<7>^^ES*i«5|[^kia^S:^* 

JiJS-S- : 3 0 11 — 14 l^l"* ? Kifi^iJ 

SrttSDNAXttRNAi^t tttli^^7^ 20 
■e-i:*^fflv^«Wft»«*»«t*iSfe (s i t e-d i 

rected mutngenes i s) ^p^Jfet^f/^o 
T?#£^ t t>"C^£ (0»J;U£x Current Protocols In M 
olecular Biology, John Wiley & Sons tt N ^£8#£r# 

[ 0 0 2 7 ] ±fEtf> J: 5 iat«i^EWlSi»^ 

[0 0 2 8] SB^IJ#-^ : 3 0^^ 

fast a^n^A (GCG/^^^) l^J:otft 

co^r ^ y -til, N*^cofi£, ^B&fMS^ % 

^^^<— ^ — RUSH^?^ , thsquamous ce 
11 c a r c i n omafciKl^V^, N*8B;&^ W 




WH^Fe - 3 1 3 0 0 0 

8 

[00 2 9] ?§3l£ LT^i^^X^^^^ffiV^ 

( Escherichia c o 1 i ) „ 
( Bacillus ) MM, - X^f U 

;* (B_. s u b t i 1 i s ) ^SrfflV^Sr ir^-e^s o . 
X«ftfttLttt»f, 0J;ttti>-s/;*7n ( Sac 
charomyces) JBHW\ #iJx.J£f* ^^7 n * i?^ 
--feUfv^— (S_. serevisiae) , ^C0^ 

mvkn±m, &&»ij§s. 3#»jb ( spodo 

ptera frugiperda ) N ^r-^^JZ/W-^ 
— MS ( Trichoplusia ni ) , #-f^$B 
m ( B omb v x mo r i ) . Kj#3»flft. ffilxJifc h 

[0 0 3 0] *S^<^^ — t LTIt h\ 
— v\ 77^^ H\ (^^u (14) . V 

tfSHfilJB^nr^— *~ i: L-TKJ: 1 a c /n^-^- t 
Ltf^ #JxJ£\ adhl^P^e^^— N pqk^n^E- 

^l^aj}^^ bTfiS imian Virus40CDear 
1 ySfctel a t e^a^ — ^— ^^Sfcff b*LSo 

[0031] »m^<^^— (-<tS^^Kte»fi. 3 

^itb^cO^&^Wx.^ Current Protocols in Mol 
ecular Biology, John Wiley & Sons (£f5(lcc5 tl'T 

[00 3 2] 

1) A 4 3 l^coig* 

v^^H±g^tiiIft:^^A4 3 1 a/ft 

MttSBM3 3 0^$tl «3W«ifi (10%«K 
M^Ham' s F 1 2J«ift) -e««bfc 0 
[00 3 3] f^^t), 1 5 0cm 2 ©8ti«S:toT 
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3 7 C C(^T5%C0 2 <Z>#^ET"eiS*bfc 0 * 

Lfc#. 8 5 0cm 2 coig^Sffi^rt)Oa — t$ b/H 
0*^i«{-t«*bfco 3 7t, 0. 5rpmT»3 0BB« 
HbfclS*. 1. 8 x l O 9 »I«a«:lHliRbfco EliRLfc 
O p t i - c e 1 1 (^^r— • y ^ 

— Inc., Wilmington, MA) COir^ ^ 
ty^=7 (S-451) Mtt*^L£>, SOSP&ifi 1 0 L 

[0-0 3 4] iSiffiffif*^ 3 5 OmmHgOK** 

Je*fi-CJKI7 BHJJS*«. i^w^f«M2 0 1/d 

JtSriSiRW^lHliR-rsrir^J:^, lOOOL^ftM 

L) SrHlfl^iBie ( 5: y #T % Bedford, MA ; 
MW 1 0, 0 0 0#s/h) 1?2L(^T*IiU 2 0 
mMTris/HCl s/ 7 r — (pH 7 . 4) lIl^L-C^Sff 

[0 0 3 5] 2] ^9^#«iW/a^j:se»*iiJit»{fc: 

-MEMifl (Flow Laboratories, 
Inc. , McLean, VA, U S) MJBSibfco ffi 
ft<^S/,CS/^— =i— (7//^v'7LKB ✓^^t 1 

T4 0 0gt*2 0^Lfc o d=l. 07/1. 08 
(g/ml) CO^T — 7 1 0 

% F B S SrttP a - MEM-e-Sfto fcft, 0. 5 mMv 5 

ilt/7^f (Corning. C 

o r n i n g, NY, US) l^Atl. 3 7t, 5 
flS^iR- 9 5 %^«<0*fl=T-e 2 B#WI»* Lfc G i** 1 

0% FBS/a-MEMt3S$ofc 0 

[0 0 3 6] r<oJ;5J-LT#fc#ft*tt#it»»*jW 

J3££rl0% FBS/1% BSA/0. 1 mM 2—* 
/ hx^ / -MEM^li L 9 6 ^ 

n^k- b (Corning) 4*f-— ^fcfc 9 5X10 
4 «B!aS:»V^ 0 Mi^JSCTf^ hi^^/H^2 5U 
/mlvr)^|MiHL-3 (G enzyme Co 
rporation, Cambridge, MA, U 
S) N l-2/i g/mlgt I L- 6 gift: (B o e h r i n 
ger Mannheim, Mannheim, FR 
G) SrjSSSOb^o gt I L- 6feifttti^fl#[«^^ 




(6) ffl¥6- 3 1 3 0 0 0 
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[0 0 3 7] gtfj:5% C0 2 -5% 0 2 -9 0% 
li#ftT3 7 < CT*4~5 PRflfrofco J**«^-r^C2 
^l/— b^&TWfflfl&^lHlPB ST^o^f 1 8 0 /x 

1©0. 2% (w/v) by X-100, 1 mM E 

DTA, 0 . 1 2 M NaCl, 5 0 mM HEPES, pH 7 . 5 T?SM& 

10 b(Dynatech Mi c r o FLUOR "B" P 
late) [^Lfc 0 

[0 0 3 8] HtU- 2 0 /* 1 <7>0. 4mM 7-diet 
hyl amino — 3— (4' —ma 1 e imidyl 
pheny 1) — 4— me thy 1 couma r in 
inTirh— by/K 160/z 1^0. 2% (w/v) 
byb^ X— 100, 1 mMEDTA, 5 0 mM- Na acetate 
P H5. 0 Sr*Dx.fc«*3te3i^ y> a ^7;i/tP^- 
#—X'^tA;tl (lae, 3 6 5nra, ^i/ 3 5 On 

m) 0 

20 [0 0 3 9] Sfefeffl(^^»ajiaS:^-Y h^tfytS^L^ 

-^Sfe-fettiWiJiaSr 5% W-^T^rt b\ 1 OmMy > 
K^s'^r— . PH6. 7t?l 5^H^S«P^* 
«»*BIS«f*fev +*E3&tfc (1 9 8 6) Hffia^S P 
P . 8 2 - 8 8) lcffiot7*fyW3 y >-£rfiH<t b 

[0 0 4 0] tmi^7'< h77^«:0. 1M 
y ^^77- pH6 -T?«g*£U YJf=7 
5ml(£>0. 6 7mg/ml3 ^{bTir^y^^-^ y 
30 >\ 0. 1M !)y^^77- (pH6. 0) . 0. 2 
ml(D3 OmM CuS0 4 . 0. 2nl©5nM7xy i/7Wfc^y 
0. lmlcOO. 1M b y !^Aco^^ 

$3P<£>;frifc-ea>9 E . ^/I^*± (Darmstadt, F 
RG) o?#«|g4:fflu^-C^>r=^y ^y;\sY9k&4 
5h ^AiFSfefel O^Tffofeo 

[0 04 1] 3 ] g»#i«**Mt:H*0>ttSL 
A 4 3 li»fla«P«±»»tt««ra«f«»^L-, ^-tfi* 
40 * 2 0 mM Tris/HCl^ y 7 T " (pH 7 . 4 ) ~C±P|gpfr: 
Lf;Ma t r e x Blue A^7^^^^^ ffl—s< 
jy77-t^ft#«2M NaCl *rgi>|l^ s> ^ X 

^^r20mM Tris/HCl /<^7r- (pH 7 . 4) -C2£#r« 
✓ * ^ t — "C^^t; L/"r.Q-i?^T P-7/J7^i- 

+5>«ci^«NaClo4gBB^J: 9 EK3**SJS5>{bia^ 
«r»aSii:fc (Bl#ffl) e RHT-^NaClO. 3-0. 

50 [0 0 4 2] Q-t77P^.t# e>tbfcgtt(if$>tC«K 




11 

M Tris/HCl s<y7y— (pH 7 . 4) "e^PSfbbfc^ 

(3 0%^o%) . xfvy^3-/i/ (o-> 
5 0%) ©»*^BE^I^B#(^fiES^5r<!:^J:l9SSa 
S^fc (H2#ffi) 0 fell L-6tftfl:#fiET-eW^Ufc 

[0 0 4 3] fcbtltiiWftfoS OmM MES/NaQH'* s> 37 r 
- ( P H6. 0) i^Lt^gfft, ^y7r-T* 

n — K2 6/6 0 ^ 7 5 (^r/^ 

S ie:J:9^«r{fcU ^y77H^J:!?Sffl$^fc (13 
4#flg) 0 ^^±tm^fbST-^^^ft5 5~5 7 
kDa ttiEfcL»ttJ 

[0 0 4 4] £k±<D&X7 1 -iyZflZ.£ <9 SDS-PAGE^#f f- <fc 
ott)5 5-5 7kDa ftifffc 2 ^CO/^V K*T^-t~M5W5 
A 4 3 1 ft*iW/f&J#Jt_hfS 3 0 0 1 i!3fi8 0/ig#?, 

ft»*fflB8tt ((Hi) £r^Lfc 0 t£oT*»#-e«*£ 

Era l^- /^-o 

[0045] 4] EgE^itm^fbia^-^ttH 

1) 5H=-* : #5 5 5kDa Uf/UZMATfiS D S - P AG 
E) (0 4Rt*Bl5) 

S D S - P AG E |i:i3V>t fi 2 LT^W^ 

ti&i>K JStc. #«^m-J:5^ibft<z>iite&i\ fig 

2) : 6. 5±0. 5 (0 6) 

[0 0 4 6] 3) ±iE^Stb52|5:H^-(7?^*&— 

£>£ni> K^y ^ i/^if f T«f ^, <!: *SiF-cd S D 
S~PAGE±W^1»4 OkDa l^t^i^ 
fe(-^-14^fiT^Bae>e>tb5 (0 7) 0 i/:SDS 
-PAGEJh^— ^^K*^i-|B5>i: 2 KS: 
^-r®^^rAPl fcj; 9«3ffcU igffl HPLC M J; 5 #ilre 

4) *H^-fiBE^J#-^ i ~ 9 f^£ti£T ^ / »Bfl?iJ<^ 

[0 04 7] 5 ) 




(7> I^BH^Pe — 3 1 3 0 0 0 
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UW»5Mfc3&S««f3S*t£ (0 8, 9W10) 0 08li 
^SfefeLfcJ** (X2 0) -C£>9 S LtH 

1 <mig«^ W^^^f-^y^yy^K=^fi 

febfc^* (X 1 0 0) T£>5 0 0 9&r^iai 0£>Vvf 
ttid^^T^gSm^m^S^-CO^T (B) 

r^(D^#ffiT (a) h&mm$m]m^x\,^zk 

10 ^s^^So 

[0048] 5 ] m.mmmm$Hkm*v>mi& 

IfBffcU #^7^ K«tf<D«S**&«*fc 0 API 

[004 9] jgjffigil 2 . EgtaaflSgB^jP c D N ACQ til 

1. P C R J: ^ Etf ^a^^Bi 1 c D N A tlE^J 
20 <Dtm (1) 

r ^ y^gE^ijt^ 5 *>be#I#-s- : 3&r*4 <t 9 , -^cdt * 

=f^-N 1 0 6 5 (gE^IJ#-^ : 1 0 ; Bfl^J#* : 30^) 
4 4 9 — 4 8 6 1 0 6 7 (BB^JS-g- : 1 

1 ; IB^J#^ :30(^)1 0 4 9-1 08 0 M*«5) 

[0 0 5 0] A 4 3 lftHJI&J; 9 I S O G E N (*&*« 

A£rflf«L;fc 0 ^©RNAJ; ^!iA^f«RNA 
30 ^rltlU 3' -RACE Kit(Gibco BR 
L) £rfflV\ Kfo&ft ofc 0 ±m<D^V =r-e— N I 0 6 
5^3' -RACE Kit(Gibco BRL) i 
f+cO^IJ =f^— 3' RACE T*?^f$— • ^^-r-v — 

(BB#I#^: 12) ^V^T^f^^m^S^U^^ 
oT^y * 7" tf^-f V^/S (PCR) Sr^^io 

[00 5 1] r<£>R/Sj®fe«:flil^ blZLN I 0 6 7 £ 
3' -RACE Kit (GibcoBRL) i^tt<£>;^ 
y=f^— 3' -RACE T#?2— • ^y-f ^rffl 

^twpcR^5r^a^j;^9 o ommn<o 

40 DNAl5rii"S:#fco *V^\ U. Gyllensten et al. , Pro 
c. Natl. Acad. Sci. USA 85 : 7652 (1988) , PCR 

5ffl5^^-=e<oT«E^SBE^J«:, 7/7^ K 
^^-Y^V^^AXttc7)T aq Dye Deoxy T 
erminator Cycle Sequencin 

g^y b ir**ffiSBE^Jft^3£« (r^ 0 ^^ K^-T^v- 

xrAXfi3 7 0AMi) zmmL,, mtt^m^m^w? 

50 ^ l/^-^ K#-gr 1081J;91950 (DRfH&mbMZ 
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[0 0 5 2] r©BE5lIJ:5^y^-KY100 (gS£iJ 
: 1 3 ; Bfi^J*-^ : 30^)1 2 5 5-1 2 3 6 <E>ffl 
ffi«lt;L2«S) *:-&ricLfc 0 NI 0 6 5 ^3' -RACE 

Kit(Gibco BRL) jRftCD^y =^—3' 
-RACE T#?9— • 

trofcR/SjS«J«:RiSS«i ^icN 10 6 5 

iKY10 0S:fflv>rPCRS:fTi\ 8 0 7 i£S>tfcD D 
NABftf&Wfc. 

[0 0 5 3] r<Z)8 0 7fiS^DNAffr^©^^ 
SlSSf t Lt^^SSE^ISrT^?^ K^^-v^x 
X£t<£> Taq Dye Deoxy Termina 
tor Cycle Sequencing^ :yh<h^£ 

^oT^b^o ^COSm, Bfl#l#^ : 3 0CO^^l/^- 
KS#4 8 7 j;H 0 8 0^I^iJ^eJl^^#o/c 0 

r^ia^jj: 9 ^y n 1073 : 1 4 ; 

ia^'J#^- : 30^8 64-8 86 . N I 0 7 4 

(IE^J#^- : 1 5 ; SS^J#^ : 30^)1012-992 
^>tB*«(2:M/S) XtfN 1 0 7 5 (SSm^r : 1 6 ; gfi 
: 30^8 0 2-7 8 2 CDffiffi«U£*tJS) 

[0 0 5 4] 2. PCR^^SS^jjaE^bia^c D 
NAjfi^BB^flggf (2) 

A. E^itJfi^HT-^^iW/iatt (A4 3 1) 
mRNAc^IM 

t>S*&**W/St* (A4 3 1) <D»iBSflJ!ia 1 . lg^ 
Pharmacia-LKB f±c7> RN Aft&aj^r >y hROmRNA 
*fffi[*;y htfflV^T. 2 5^g©mRNA^rtta]-»I 

[0 0 5 5] B. EK«it*^ftia^*S.iBBtet* (A 4 
3 1) ^cDNA77^'7'f^7li^a8 

(1) cDNACO^ 
A 4 3 1 ^*(7)mRNA5 fi g£*£>, Pharmacia-LKB ifc 
cOTimeSaverc DNA^y h^rfflV^T, c 

(DEPC) »1IB*2 0 m 1 ^S»LfemRNA5 
M g£:6 5 c CRlTl 0 5>ra*DlRbfca, tK±-C^L. 
fc 0 7r~* Y ' * > KSJSffi^*l 1 // 1 * DT 
T^ffi 1 /i I, Directional Clonin 
g Toolbox (Pharmacia-LKB *fc) $stt<7) 130 
OD/ml Not (dT) 1 8 77°^*^— 

(Pharmacia-LKB tfc) 1 /i 1 SrSSJnL. 3 7 C C^T 1 H# 

[0 0 5 6] R/S4^£ri?# >- K^h7^ KE/SiS^JS 
{Cj8S*DU 1 2WX3 0#«k 2 2 c C{;iT l»#BBf*M 
Lfd^ 6 S^tCT 1 0^mmVfc o 100m1©7 

x ; -/w ^ p p • y r ; ^7/^ (2 

5:24:1. J^fPC«t) Sr*D*.T. 2§fcU<}f# 
Lfcfg, 14, OOOxglitl^iS^U ±»«T"fe7 




(8) ^i¥6-3 1 3 0 0 0 
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7^!i^S-400^ y A (Pharmacia-LKB f±) 

*fllV^#EU 10 0Ml^cDNA**ft#3t e 
[0 0 5 7] (2) EcoRI7W-« 
100/z KDcDN 1 0 OD/ml EcoRIT 
^V* — (Pharmacia-LKB tfc) 5 // 1 , /tfym^u>>/ 
y =»— /W»*S£3 0 L l/5ftJRATPjgfRl ju 1 
WT4DNAU tfl /z 1 SrSSiDU 3 7UIT1 

HHSltt estctio^Witt, atp 

ffiEffil. 5m lWT4^y^^ktfF^t-if 1/z 
10 l&aainU 3 7m3 0»fflfti&Lfc o 6 5t:i:T 
1 O^raiDjftbfcft, 20U///1 NotI2// It 
jS*Db, 3 7 c CiClT 1 Sfflftiatfeo 15 0/zlCDPC 
£*P;tT. 14, OOOxgi^n^ 

SrJB^-C^HU 150/z 1 CO cDNASMIRo 
[0 0 5 8] (3) cDNA077-^^-^a 

fyi&Zhb in v i t r o/^/r— i/issf 
1 5 m 1 ^cDNAifc E c o R I S0No t I "C 

mtMk, ®LV ^mikfamisfz. X gtllD (Pharmacia- 

20 lkb tb) 2 m g^ni, =^#s — /uitmik, 8 ^ 1 c^y 

#-i?«»«^«#Lfco 1/7 5«ATPMl // 
U T4DNAy^-f lju l^ttU 16m3 

[0059] GigaPack IIG o 1 d (Stratagene 
tfc) £rfflV^T, in v i t r v^^RlSS: 
?T V \ JifBcT) y RjSa^ft 3 2M> 3 . 22X10 

6 pfu <7>*a»x.ft:^r"^«:»fco *Jffl#Y 1 0 9 0, 
*1g±iLt, Jiffiy^^y y — £**f*IU 6. 0X1 
0 10 pfu/mlC7)A4 3 1 — • 7 4 7 s ? V — ^ h y 

30 ^ &&tt 0 

[0 0 6 0] C. PCR^cfcSE^lfSi^kEg^F-cD 
NA®r>f<^¥lSfl^ 

(1) PCRi:J;5A4 3 177"i ; '7^^7!i-c 
D N AffAD N AWM-COWM 

6. 0 X 1 0 10 pfu/ml<£>A4 3 1 ~7 X ' • 9*f ^7 
J^h^^SSlO/i 1 (6. 0X10 8 pfuffi 
3) ^PCRK^HiDNA^Lt, lOXPCRi 
I$5/z l; 1. 2 5mM4 dNTP s 8 ^ K lOD 
/ml Xgtll-foward TT^-Y -r— ( 1 g t 1 
40 IF) (E5IJ## : 1 7 ) 2/i 1, lOD/dlgtl 
1-reverse y^-f (Igt 1 1 R) (SB 

yiJS#:18) 2/z K StK5U/M 1 TaqDNA 
y ;* if (Perkin Elmer Cetus*±) 1 1 SrSSiDb 
»**D E P C*0iJasfce*l-T 50/i l^U 9 3 

miM 5 5m2m 72m3^w 

S/^^-Y^/^^3 OtHl^TV^. 7 2tiltl0^«t 

8 — 6 kb(^&^^ p< r — — l/c 0 

[0 0 6 1] (2) c DNAtf ADNAi^iliMPlFfM"^^^ 
50 UTP7 (@a^lJ#-^ : 2 0 ; IB^J#-^ : 3 0 
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^)6 8 3-7 0 3 idfcWS) /T P 1 0 . T P 7 /T P 6 
(Ba?'J#-g- : 19 ; BB5»J##* : 30(^)1 0 3 6-1 0 0 
1 <7>ffi«ffi{C*f/S) , TP8 (Ifi?lJ#^ : 2 1 ; iE^JS 
f: 30^9 4 1-9 6 4 td*tJCB) , TP10 (@fi^lJ# 
f : 22 ; gS^J#-§* : 30<£>1036 — 986 <Z>ffi|ffHR 

±lBPCRRlSjg«ll/5 0 O 0**Wfcl // l^PCR 
EJS<Z>ft?®DNAi: LT, 10xPCR1»$5m U 
1 . 2 5 mM4 d NT P s 8 zz 1 , TfB^<fc 5 
fc>-£<Z> 1 OD/mlT^-f 2 zz 1 <5o x Xt^P e r f 
ectMatch (Stratagenett) 1 zz 1 ^©DLT N 

»a«:D e p cmmmm^x 4 9 zz 1 1 

[0 0 6 2] 9 5m5» 6 0 < C{^T5 5>m*n«i 
UfcS. 5U/ju 1 Taq. DNA^U 7 — if (Pe 
rkin Elmer Cetustt) 1 /z 1 SrSSinbT. 9 4 c Ct^T 1 

^/^3 0[H]m\ 7 2 c Ciai0MftfiL^ o ^ 
-Tv-tLm TP7/TP10, TP7/TP6, 
T P 8/T P 1 O P 8 /T P 6 ^fV^: 0 2%T 

*f*£LT. ^rix^ix 3 5 4bp, 3 5 4 bp, 9 6bp&Z$9 

[0 0 6 3] (3) TP7/TP10WTP7/TP 
6^/7^^ t LfcPCRJfffigj^ (3 5 4bp) CO— 

TP 7 /TP 1 OWTP 7 /TP 6^r^^^-v— 

±mpcRmmmm 0 5 4b P ) <Ds<^v&mn<$km& 

<^2%7#n— *^/l^b«!9ttiU DEPCftllB 
7k 5 0 /z 1 Srftltt4 S'CMT 3 O^M^bfeo 

[0 0 6 4] ^ODNA«2 /z 1 SrPCRK/S^W® 
DNAilT, 10xPCR|«5/iK 1. 2 5m 
M4 dNTPs8/i K Tfe<£>J: 5 ftiH^'&^ii:^ 1 o 
n \ ^5l^ PerfectMatc 
h (Stratagenett) 1 /z 1 ^rHDLT, 8MDEPC 
^SIIStM-T 4 9 zz 1 t U 9 5m5M 6 0 
XllCX 5&miimisfc y i^ 5U/ju 1 Taq DNA 
atfy ^ (PerkinElmer Cetus?±) 1 zz 1 Sr«S*Pb 

T, 9 4ti:Tim 6 0 C C{CT2^, 7 2 c Ci^T 
3#Hjtf>R/£fM'^/l'*:3 0[«]fTV\ 7 2^^X105) 

[0 0 6 5] ^^^-irLtll TP7/TP10& 
OTP7/TP6^fflV^ 0 rilbPCRElgS* 
iveft 3 5 4 bp) CO^V F^tMfti^2%7^n- ^ 
^/M^iSJ^ttJU W'BgUpCRI I (Invitr 
ogentt) (^AL^t, MilNVaF' (Invitrog 

-vy h©^^^ KDNAS:jilii»8U EcoRI 
m<k\C& V 3 5 4bp(7?DNABfJtdSlf ASixTV^Sn t 




(9) ti¥6~ 3 1 3 0 0 0 
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[0 0 6 6] SADNABrfrO- &«3gffi^JteM 1 3 f 

0 wa r d^^-T^" (Ml 3 F) (ga?lj#^ : 2 3) 
WM1 3 r e v e r s e^y4^— (M 1 3 R) (ga 
^IJ#^ : 2 4) SrJHV^flWrL-fc (Applied Biosystems 
l±<Z5i»v'— Jr^f— . ^3 7 0A) 0 

[0 0 6 7] -^CO^JH. la^JS^- : 30^^ K 
S-g-7 0 4 — 9 9 9(Cffi^-f^ 2 9 6 bpcDgE^J^P^ ^ ^ 
£#9. ^7^^TP7©T«^ffi3t 

57 y^ia^ij#^9coc*C3r ^ ;s (xrk, d 
tdtBS-rsr ^yKga9<J#-§-6<7)N*iS5T^ (a 

DLSG) , W7 e 7^^TP8^ffl^t57^/t 
KWf 5©87-;;i (YLRALGLK) t^JSt" 
5ia^'J^#ft U ^^>PC RKJSS* (^rti^tb 3 5 4 
bp) ^Ea**t*^ffcB3^cDNA(^--a5-e*>Sr i:;5S 

[0 0 6 8] 3. ES[»Ja«[5>^ia^cDNA^^^ y 

a. E«**fi5B»fkia j f'*a.»iiat* (A43D &&<d 

20 c DNA7°7^; K • y<i~?y V — <Z>WJ8 

(1) '^b7VKcDNA©^ 
A4 3 1 ^^)mRNA5 zz g^fe. Gibco BRL *±<£> S 
uperScript 77° ^7 x*. * F^rA^iV^, c 

[0 0 6 9] 2 /z 1 CON o t I T^Y^ — ■ 

-7?—%:, v?xf;Hfn^- sj?^— h (DEPC) 
IS^5/i l^S«t^mRNA5/igM^ 701: 

i-r i 0 5>MinfRbfc«, ^JbT^£PL/c 0 5 x77- 

* h ' * h7 V KJffi«ffi4 /z 1 . 0. 1MDTTM2 
30 /z U 10mM4dNTPs 1 1 WDEPC^l 
H®7kl zz 1 SriKJnU 3 7 < CCT2^1MU: 0 5 
zz lGDSuperScript j8?<te^#Sf «T*D;t, 3 7 

[0 0 7 0] ( 2 ) ir^7 yK^f7>KcD NACD^ 
J* 

77-^ h • ^ h FcDNACOMMV^2 0 /z 

1 <D&j£M<0 0 I 8 zz 1 tel. DEPC*0<33Kg;Jc9 
3// K 5x«yF*^f7VFl«30/i 1, 1 
0mM4 dNTP s 3 zz 1 . 10U//I 1 E. col 

40 i DN A ]J — tf 1 zz K 1 OU/zz 1 E. c o 1 i 
DNA^y/7-^4M 1, 1 E. c o 

li RNaseH 1 zz 1 £r^P U 1 6 TCMT 2 B# 
WLf: 0 2 zz 1 (10U) ©T4DNA/Ky^7- 
-fcfSrSMillU i6tl;:T5^«ilUc 8 
[0 0 7 1] R/S*R*:*JL(e:H# l 0 n 1 0 . 5 M E 
DTAW1 50/i 1 (Z>PC«rJD*.T, ^U<Jt«^bf- 
ft, 1 4, 0 0 0xgl:tl0»ffliS^U ±»14 0/i 
1 **ffc*jfi'^A— ^(-^bfco 7. 5Mft87^ 
^f)A70 zz l^t/x^y^O. 5ml^^Qx.TjEt^ 
50 U ™8 0t:Ht3 0^TOtUc o 14, OOOxglC 
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T10#|ffl»'kU -b»«rBft^/c«L 0. 5mlCD70% 

[0 0 7 2] (3) BstXI7W^)tt 
_hiE<Z>c DNA»2 5 /z 1 (DDE PC&yg^@7kf- 
S»U 5xT4DNAy^lillO/i U Bs 

t X I T#79— (Invitrogen%fc) 10/il RXfT 4 D 
NAy#^5/i l*i81IIU 16mi6«fi 
Lfeo 5 0/z 1©PC*MT, »L<«#L*:1£. 1 
4, OOOxg|CT5 5)»^U ±S4 5/i 1 SrSffe* 
t&'L^=l — ->*\Z&l^ft 0 7. 5MSi/y^^^2 5 
M 1 AXf^? fV\ 50//1 SrJjDX.T*#iU ~80 
t[IT3 0 5j v f^^C^L/c: o 14, OOOxg^tlO^I 
ifi'OU ±W£|*V^::1£. 0. 5mlc£> 7 0 %^ / — /I- 

[0073] (4) Not I mit 
±IE^)cDNAM^4 1 fx 1 CODE PC&LS#l@7kl- 
U R E A c t 7 5// 1, NotI 4/i 1 

Sr«S*DU 3 7m2tWL^o 50/i l^PC 
*AD&T, *lX8M$Lfc^ 14, OOOxgMlO 

(5) T?*?&— (Dm^khUftfoe DNACDlM'X^iB 
_hfE<£> c DNASi^Qu ickSpinColumn 
LinkerS (Boehringer Mannheim tfc) ^rfflV^T^ 
BL^o 40Mg/ul©cDNA^5 0H#W:. 

[0 0 7 4] (6) c DNAc^^r — v 5 ^^ cOia 

JilBC0cDNA®JR3 7. Not I &U?B s 

t X I ifcUcp RC/CMV (Invitrogentt) ^ 
- (2 9/ig//il) tl2. 5 p \ *D;t. T a k a r 
aLigation^r^/ FAS4 OO/i 1 St^BjRS 0 
M 1 SrSSiOU 1 6^(^X3 O^mm^tio Ma xE 
f f i c i encyDH5a^>- V h ir /^ (Gibco 
BRL it) lml£rj^T h^^^^^ — 7* — v- a v£rtT 
V\ 7 1, 5 5 O^n — >-c^»lftx.ft:«r#)t 0 /i/- h 
^f,^r:p--^gL (2. 86x10' *ffl^/m 
1) , 2 0%^y irn— /WffftTt?-8 O^i^TiftffL 

[0 0 7 5] B . • yj-g— is a ^\z. 

A 4 3 1 c DNA^7^ ^ K • 7>f^7!J ~ £rffl 

^t, 9cmX^— h 6 0ft:iC^tf2 2 . 7 ^flg (/l/- 
MS9 3 7 0 0flI) ©nnx-^- 

/W — td^LBlo^ NI 0 6 7 ^3' - 

RACE a d a p t o r (Gibco BRL %h) ^X^Y^" 
<t^£9 0 0bp<DPCRS#3 (itui£) <Z)B a mH I fift 
2o(Z)DNAi)t (0. 5kb&t>*0. 4kb) £: 

[0 0 7 6] ^ n • 7' U if a y (^^ol/ ^ 




.(10) ^m^e - 3 1 3 0 0 0 
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Tfct. 7^/^^5x850, 25mM|jy|ifl 
(pH7. 4) , 5xDenha 1 dt Solutio 
n s 1%SDS, 1 0 0 n g/mlfR3Ettfta»^DNAR 
U*5 K*T?4 2 c Ctc:T 1 8B#B«IU 

5xSSC N 0. 1 %SD S4 3 "C4 O'Cl^T 2 0^f H ^ 
4 5tK2 05>PrB«5i*Lfeo ftffl«BAS 2 0 0 0 

(Fuji^^/u^) »Tl 8fl#ra»3tetc:Tfirofco 

[0 0 7 7] Hft*^ y — ~>^£"efrt/\ TP 2 9 
0, TP3 08, TP310, RXIT P 3 1 7 (O 4 
10 ^n — >*#fc 0 »AcDNA©gSH -tix^tb 1 . 
2kb, 1. lkb N 1. 2kb&tM. 2kb-efcofc 0 TP 
290, TP310, &^T P 3 1 7 tegB^J#^ : 3 0 
c0^^l/^K#-^6 8 5 £yTffi t <Dm%Z$:%/<— 

[0078] 4. pcRicz&u&mmmfrikm^-cD 

a. E©E9:iS«[^YbH^-5£S.jNaflat* (hpc-yi D 

(HPC-Yll) 1 
20 g^fc, Pharmacia-LKB {tCORNAftW^^ h&t^mR 
NAfSI^7h^fV^, 5 0 fi g(DmRNA^itH • 

[0079] b. E«*i8*5>{l:ia^*a«ajiaw (hp 

C-Yll) c DNA^r^ •7^^7 11 

IE® 

(1) c DNA(7)^ 
HPC-Y 1 1 ^mRNA 5 n gfab, Pharmaci 
a-LKB |±<£>T i me S a v e r cDNAM^^7 h £r 
ffl^T, cDNA^U: 0 5fci\ — 
30 tK^— h (DEPC) MS^StK2 0^ 1 fcSWLfcm 

rna 5 ^ g^6 5mi o$>raaojRLfc«, ^fc_L 
-e^iPbfci 0 7r^F^f7vre«MiiM 

1 . DTTM 1|/U Directional CI 
oning Toolbox (Pharmacia LKB %fc) $Sf+ 
CONo t I/^-y (dT) 1 8/7-f M 1 

U 3 7t:^T10$IWLfc o 
[0 0 8 0] ir;*7 yK^h7V KKiSiS^JR 1 0 0 ^ 
l«rjK*nU 12WT3 0M 2 2 c C(^TlB#r^ 
Itfc8, 6 5<Ct£T 1 0 5>ra*nJRb^: o 100/z 1© 
40 7^7 — • ^ n p^/i/A • >f yr^/i//;^- /u (2 
5:24:1, J^TPCiiSt) SriHJX-T, »L<«W5 

Lfc«, 14, oooxg^ti^is^u ±m&±7 

r^!i^S-4 0 0^ 7 ^ (Pharmacia-LKB |±) 

[0 0 8 1 ] (2) EcoRI7^-<0ftjjD 
lOO/i 1 ©cDNAMCE c o R I T#-?9— (Ph 
armacia-LKB f±) 5/i 1, tff y ol^ UV;/ y 0 
1 , ATPWl m 1 WT4DNA!i)!f-f 1 n 1 
***Db, 3 7 < CCtli»ML^ 6 5^10 

so ^mmm^t^k, atp»«i. 5^ k T4^y^^ 
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K 1 v 1 .£8S*n U 3 7 <Ct;iT 3 O ^rfl 
ftfiLfe, 6 5t|ITl O^raiJDfRLfcft, No t I 2 

/i i sra&irau 3 7tct 1 eaftiifc, 1 5 0 n 1 

<DPC&*D;tT. »L<*#bfc«. 14, OOOxgi^ 

Ti^RSHi'frU lMt77^y^s-40 0^t°y 
#y^£fl!^T^iIjU 1 5 0 // 1 co c DNASS^I 

[0 0 8 2] (3) cDNAO^r-^^-^fl 

fyy&fyk in v i t r o ^ *r — i?Z/lf 
15// l©c DNAMil, E c o R I K.U*N o t I "C 
tf^MIL SO ^Kffc&SLfcA g t 1 1 D (Pharmacia- 
LKB it) 2 n g Srinx.. ^ 7 — /ist£M1&, 8 v \ <D}) 

^-^mmmicmmi^tio i/7 5«ATPjiii/i 

1 N T4DNAU tfl // 1 SrSSAOU 16^X3 
0#WHSJ&L;/h^ 7k±t??&ai«#Ufc 0 G i g a P a 
c kUGo 1 d (Stratagenef±) £rffll^~C\ in v i 
t r o^s^-Jr— i^^^S/SSrffVV JifEcD y £OS 
0ft 3*^fe 5. 3 4 x 1 0 6 pfu <^)|a^x.<$^T — 

*»yh 0 aa§By 109 o,-^m^t L-r. Jiis^-Y^ 

7!J- &if*BU 1- 7x10" pfu/ml^HPC-Y 

[0083] c. pcR^x^mmmm^itm^^ 
cdna5' mmncomm^ 

(1) PCRiaSHPC-Y117r-^'7>f^7 
!i c D N AjfAD N ABfit/? >f v-N I 0 7 4 ±_M 

1. 7x10" pfu/mlCOHPC-Y 1 1 77-^ • 7 
-Y77y^^h7^Ml// 1 (1. 7 x 1 0 8 pfufB 
S) ^PCR^MiDNAiLT, lOxPCRi 
WSKSmK I- 25mM4dNTPs8/iK 10O 
D/mlZ gtll-fowardFl ^7>T (K?U 
#f : 2 5) 5OD/mlNI 0 7 4/7^f^ 

1 ^ 1 RXf PerfectMatch (Stratagenett) 
In lSrSiDLT, ^t^DEPCMlg*CT4 9 

M l <h Vfc 0 

[0 0 8 4] 9 5m5M 6 0^T5»i 
LifclSL 5UA1 Ta qDNA/fy ^7' — ^ (Perk 
in ElmerCetus £b) 1 n 1 ^tttt, 9 4 c Ci^T 1 5> 
6 0t;Mim 7 2^2^5^^ 
/H:3 5tHltTV\ 7 2mi0^MUc o 2%T 
^y/uttia*»i^«J:S«¥ffi : ^>i»*0- 3-6kbM 

[0 0 8 5] (2) AgtllFl/NI 0 7 4^/7 

1 1 F 2 (IE#I## : 2 6 ) /N 1075, Igtll 
F 2 /T P 1 2 (B^lJS-^ : 2 8 ; l^"J#-^ : 30(7)7 

0 3 — 6 8 3 0>ffl*ffi«l£**JES) , /Lg t 1 1 F2 /T P 

1 1 (ga^IJS-^ : 27 ; @E^J#-*§- :30<D619 — 59 

9 (vmffimitcttfc) , A g tiiF2/TPi3 (ga^ij 

: 2 9 ; : 30^5 9 5-5 7 5 <0t@ffifii 




(11) 4#HI¥6 -3 1 3 0 0 0 
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l-;*t/S) , T P 7 /N 1 0 7 4, T P 7 /N 1 0 7 5^ 
tJ^N I 0 7 3/N 1 0 7 4 ^r^^-T^ — £ LtPCR* 

w 

[0 0 8 6] ±IEPCRK/iSSftl/l 0 0*3R*Rl ^ 
l^rPCRS^COilSDNA^LTs lOxPCRiS 
JK5jiL 1. 2 5mM4 dNTP s 8 a* U TIBO J: 
3^fi^W^l OOD/ml/^^v- 0. 5/i 1<5 
RZFP erfectMatch (Stratagen tfc) 1 
V l^DLT, g,MDEPC»Ig^^T4 9/i 
10 9 5t|:t5M 6 OXHZT 5»ra*Djiabfc 

5U/m1 TaqDNA*y^7-^ (Perk in E 
lmer Cetustt) 1 m 1 SrS3S*DbT. 9 4 £ Ci^T 1 

6 0^1^X2^1, 7 2m2^»E^^^ 

3 5@m\ 7 2 c ctcr i o^rMitfco 

[0 0 8 7] -fj^^r — t X g t 1 1 F 2/N 

1 0 7 5, lgtllF2/TP12, lgtllF2 
/TP11, 1 g t 1 1 F2/TP 1 3, TP7/NI 

0 7 4, T P 7 /N 1 0 7 5, &t*N 1 0 7 3 /N I 0 

20 £>*S*. /^^^-i^tt, -^ix^tt 9 6 9 bp, 8 

7 Obp, 7 8 6 bp, 7 6 2 bp, 3 3 Obp, 1 2 0 bp. & 
Xfl 4 9bp(Ds<> KS:#fc 0 

[0 0 8 8] (3) F2/N I 0 7 5^/7^ ^ — <tL 
fcPCRitffiMtt (969bp)(DXgtll F/TP 1 
l&UU g t 1 1 F/TP 1 3 ^r^-f-e — i: b/tPC 

X g t 1 1 F2/N 1 0 7 5 Sr^-f ^ — <hi~^_bfBP 
C Rgl^itl (9 6 9 bp) CO 0 . 5/zl^rPC RRJ&<D 
ilDNA^U, 10xPCRfil5/il N 1. 2 
30 5mM4dNTPs8/i K lOOD/ml Xgtll 
F^^-^— 1 // 1. 1 OOD/ml T P 1 1 ^-Y-^ 
— 1 n 1 Xtel OOD/ml TP 1 3/7-Y^^ 1 *t 

1 \ lkT$ PerfectMatch (Stratagen it) 1 
n lSrffiiJDUT, ^MDEPC^lSWi-T4 9 v 
1 <t Lfc Q 

[0 0 8 9] 9 5 < Cl:T5M 6 O X^\Z.X 5 ftW&fk 
LfcS. 5U//i 1 Ta qDNA/f y^7 — (Perk 
in ElmerCetus f±) 1 /i 1 ^tttt, 9 4 C C(^T 1 5} 
Wk 6 0tiCT2m 7 2 , W:T2»W©gj6t>f^ 
40 /U£r3 5[hWtV\ 7 2t(lTl O^flfiiaifc. 

[0 0 9 0] PCRSlSIft (-^^V^e 7 8bp, 6 5 
4bp) co^V KSrS«*«i^<^2%7'^fn— ^^V^^> 

ttffl • fSLT p CR I I (Invitrogen*±) 
fclff Atfcfi Afli^ I NVaF' (Invitrogen*±) *■ 
F7^7i-^->3 Vb/t 0 h9>"^^^— b 
©/7^U*DNA«rttffl»S!U EcoRlSW 
y> O. 7kbcDDNA»>T*^jf A^^rv^^r k&mMts 

± 0 lfADNA»f>r<^— «C«t5gBfl^J«Ml 3 f owa r 
d7°7^v^Ml 3 FWM1 3 r e v e r s e ^^^T 
50 v-Ml 3 RSrflav^T^PWLj'h (Applied Biosystemstt 
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OglV-^yt-, ^3 7 0A) 0 

[00 9 1] ^CD^JHu @^IJ#-S§- : 30^^ K 
#*l<-6 1 9^ffiSi-5 6 1 9bp<Z>KyU3&S91bj5>i:Jfc 
9 , ia^'J#-^- : 3 0©)?^tf K#-^4 8 7^^61 
9*f©13 3^^ 1^7* KcDgE^J**, Hffi^fJ 2 . It? 

m h & \- ^o/c- #c«itBa? o ^ n - & l fc 0 ^ 
©6i 9bp<7>iayij(o*(c:f*. r ^ y mmm-st : 3©i 

97^;t (DNAS£E»f>^VERVDFTNH 
LEDTRRNINK) , T^/^gE^J#^: 7 <7> 5 T 

(lydak) {zttfc-tzmwtft&i^ r^p 
crsm (^tvtmo. 7kb) as&gn**ijfi$Mfcia 

[0092] mmmt&* ^jt~>\^ ? k i 4 # 

T\ r©PCRg)5I« (*tl?tl0. 7kb) 

[0 0 9 3] 5. PCRfc*5BI£&*g%4HbEI^-cD 
NAj£ggflffI(P»«f (4) 
^Jg4. C (3) J;*)#e)tlfcHPC-Yl 

«^<t#^b;ft^gE^5^5' fctt 

12 — 31 coia^ij J: 9 ^-y =r-^— n I o 8 3 (gE^"J# 

f :31) £^J&b/h 0 

[0 0 9 4] *Sl^r*L/cA4 3 1 »M&<£> atf y A 
«rtt5RNAS:»\ Preamplificati 
on System (Gibco BRL) ^fflV\ $S 

ORtf^j^tClbfci&SoT first strand 
cDNA^U N I 0 8 3 tN I 0 7 4 £rffl^Am 
pi iTaq (SBaS) (utPCR^To^ -^(D^ 
E««ifi*^fkH^-cDNABf>i-CS>S 10 0m 

[0 0 9 5] -(^1001 IS^f© P C RgftT^^D 
NARfr^^^^JSlSIft ltffil\ Taq Dye Deox 
y Terminator Cycle Sequencing *y Y (77°7-Y 

W^fAXft3 7 0Ail) 8Stt<Z> 

^ffi^*!9«fiBa?iJ&2fe5tbfc 0 *<^*g*, gE?0#^: 
3 0©^^ l/^-f KS-g*3 2 * »9 4 8 6 (D^im^M 

7 * 19 9 9 i mm^v^xmbfrif'&m^ mi. 

[0 0 9 6] &m±^X*»bthftm&lk&t>1tA4 3 1 
£(J#-^ : 3 0 <D% $ K#^- 32j:H 9 5 0 (DM 

~-<D±x<Dm&-?»>z> 3^<Dm^m^\,^xmmm-T 




02) «p5H5p6-3 1 3 0 0 0 

22 

sa^ij#^- : 1 - 9 cor ^ y »Ba^T^#SE"TS 

^ b r r ^ y mun \zmm & m tzmm & n^> t> © ^ 
[0097] z<om&wx\ mmrmmm^^^^h, 

#^ 7 4 £ 19 7 6 ) tfSfiqt U £ £ * 9 ia^J#-§- : 1 ~ 

9<dt^ jwsm^tErr^Mmx^xr % ;m&m\zM 

10 Wii£^W£ffi$.ffiW&\%t%- : 3 0 ©^ ^ K## l 

2 1 3&xm< - irSrjLV^U ia^JS^* : 3 0 <DX ? 
KS#7 4 J: 19 1 2 1 3 £T^, BK**t*:JMfc 

[0 0 9 8] ia^lj*-©* : 3 0 <D^ $ K## 7 4 J: 

9 7 6©^ft-y«)3-Klt M. Kozak(dj:o 

^$-~>-<D^—}?tmm<DMm (%nnatgg) 

(Nucleic Acids Research (1981) Vol. 9 P. 5233-5252) (d 
fel/^LGCAATGG (BE^J** : 3 0 ^ 1/^"^ K 
20 ft 7 1 J:»9 77) ^S^b^c. 

[0099] g:s*it»[^fb:ia^-<z>-»»5SBa?i]^M5> 

^M4 2 9 0 4. 4 3, «^1M6. 7 9tfc 
T ^ y B8K^JBS^J«-§- : 1 dS, ga^J#-^ : 3 0(O 

T^J Wm^=r 188J:H96i^ T^J ^la^ijga^js 

W : 2 #5. ga^lj## : 3007^7 18 1*91 

8 7^ r s y RBa#iBE?u#-i§- : 3 ga^ij#-^- : 3 o 

<DT % y SSS-g- 126*9144 TXJ f^S3WM 
#^ : 4$K ia^lj#-^ : 3 0 (DT X J ®*-5§- 3 2 5 *9 
30 3 4 1 

[oioo] r^;y »BayiJBE5ii#-^ : 5 ^ ia^j## : 

3 0 <DT % y Bft## 289*9297 id N T^y ^la^lj 
ga^J## : 6 £v Ba^J#-g- : 3 0 COT ^ y 3 0 5 

* 9 3 2 4 l:, T ^ y ^@E^tJga^iJ#^- : 7 Ba#l# 

* : 3 0 <DT % y 121*9125 iC x T % JWi 

Ba?ijBa^j#-g- : 8 & s ga^'j#-^ : 3 0 <dt $ y mm^ 2 

8 4 *9 2 8 8 r^y »Ba?(iBa^j#-i- : 9 ga^ii 

: 3 0<DT % 0 4 *9 2 1 3 bT 
V^- 0 ^^{Cl, /f JjAWny^K^SAATAAA 
40 ga^lJ^N ga^lj#-^ : 3 0 (D% ? 1 9 3 3 * 

9 1 9 3 8 k:#ffib/c 0 

[oioi] mmm 3 . a 4 3 1 w^^pcr^ 

* z> ummmmm^ cdn a (ommm^ t ^m^? # — 

(Di¥M 

mmm2^xox^btitzss.m (ga^j#-^ : 30) * 9 

* V ^ — N 1 0 7 8 (ga^J#-^ : 3 2 ) t N I 0 7 9 
(ga^lj## : 3 3) fc^figbfc **3, N I 0 7 8 1? 

13^b3 7^, ia^ij#-^ : 3 0cO^^ K#-^7 
50 4 * 9 9 8 6DBa#l£— 8:U AIWI^ E c o R mK 
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()?^tfKS^8^f)13) &fl-JnibTfc*K 
TN I 0 7 U^K#-g-l 7 a>fc>4 9^^ 

Bfi^J#-S§* : 3 0 <£>^ KS-g- 1237<fc<9126 

mtl (^^U^K#*3^fe8) iNotlBiaifi 

[0102] HJfi^ll 3 (7>Jg 1 . "CWK LstiA 431 $BJ§& 
CO/Ky A*tt5RNA4:fflV\ P r e amp 1 i f i 
cation System (Gibco B R L) 

ffl V ^^Kf^ (Ojft^ffi^*i2: L/c^oti"i cDNA^ 
JE&U NI 0 7 8^NI 0 7 9^^Amp 1 i T a q 
(Perkin Elmer Cetus*±) ^TPCRS:ffofc 0 ^<D^ 

^***»fb:H J f-cDNAW>t--efc^E»3«it«[ 

^H^SaK^fS^^TSrfl-t-S. 1 2 2 4i£S2t 

[0 10 3] r©DNA8fK"SrE c o R I tfelU # 
y rf -v — N 1 0 7 8 (iE^IJ#^ : 3 2 ) I 0 7 9 

(IB?iJ#-^ : 3 3) laiKi-ftJDLtfcSEc o R I 

mmfa&mm u a^jgm^s^ c dnaut^ 

SKEcoRIifS^C^« 0 r<£>&K**ig 

— p d K C R-DH F R©iASiSf fcS, Eco 

[0 10 4] SbfeMS^^^^ — p dKCR-DHF 
R (Oikawa, S. , et al. , Biochem. Biophys. Res. Commu 
n. , 164, 39, 1989)tepKCR (0' Hare, et al. , Pro 
c. Natl. Acad. Sci. USA, 78, 1527, 1981) (OMMfcX* S V 

4 0«^^- ^fcf ;y h 0 ->/n tf >\ dh 
f r (dehydrofolate reductase) jfifiis-F* ^f~f~ <5 0 f"K 

scherichiacoli S BM 3 0 8 

7 Bi£»XW66S^l 1 5 0 6* (FERMP- 1 1 

5 0 6) t bTWftSit. ^U1 9 9 3^2^18B 
CFE RM BP-4197t LT^^ b^SKj^S 

[0 10 5] 'i^hnt^^^? ?—(Dp dKCR-DH 
F R^fi^^tbtE«Jt«^bS^ c DN-ASr-g-tf 
^ > p dKCR — DHFR — TPOS 5 i^o^tt) 
Taq Dye Deoxy Terminator 
Cycle Sequencing^ h (7^7^ K 

K^^fAtt3 7 0Afi») SrSKfflU 
^fg^#(-b^^oT^b^ 0 IS^J#* : 

3 0<O%2\sHr*F KS*9 9J:H 2 3 6 ©iBJIJ*5j:t^ 

rf-e — N I 0 7 8 t N I 0 7 9 <Dm&\ t ~ ffc bfc c 
* /c-<^ ^ -td^A ^^^g^igm^ba^ c D N A 




(13) ti¥6-3 1 3 0 0 0 

24 

[0 10 6] *«<DllJtiWI^J; "J^SixSJ: 5t-. BE^J 

<^E»«it*5Ml:ia^«^m«S (fc <h A 43i» 
IS) J: 9, BftSERitSt^ftHT-cDNA^T. XtXffi 

[0107] mmm 4 . Eas&iiMfrfcB^jBa. 

10 (1) # Y ^gg^^ 

Eg[3*iSJB5Mt;ia^c DNA^ n — dKCR-DH 
FR-TPOS 5^No t I t^ftt, N I 0 7 9 MA 

xw^*DLTfc«No t ifgaacffi-eejBfbfco -tt 

MJcoTdfcDfcNo t I »***8S:SiBig «*) 

[0 10 8] i^^Jf-Ltll^tlt/y^^ K^Nr 
u I £ X b a I -ClRlfltiriB^b, N I 0 7 8 HAlttt 
20 ftJDLtfcSN r u IliMt, iAUXb a I y 
^-©Xb a lK»a5te£-ei30WU Nrulg£3f* 
ffiaba I S**«8«rfipoE«3*iS*5Mkia^ c D N 

ffl^^r^a /l^te*^^* — "CfeS p Bm4 (S* 
- a*Jft38S«W5BSf £ "9 A^^TSE) r u I t X b 

a I T^Bf^ffcLp Bm4<7?aG^-*A«fPffit?*>5N 
ruIStSfil^AU P Bm4-TP05 5«| 

[0109] (2) Ett^««[^H^a^ lfta:»>r^ 

30 ^(DftM 

#«{ =*m^&Jfc1toX&1fcB 0M0 1 5 AIIc (I* • fi4 
*3IKtff8f9B0fJ:>9A^«g) «MGM4 4 8(ao% 
# v'fl&JfcjfiLflf (FBS : G i b c o BRL) 
RiLty^Wi/y (5 0 0Mg/ml) **DX.fci» 

iB^tfe * >r /u-x n t> >r ^^ifi^ d n a 

£pBm4-TP05 5:7°^^ KDNAS:^>f nJS* 

40 [0110] m*tMV4 /^p 6 Ett (s* • m^jsn 

ft»W9fi0rJ:9A^XflB) ^7ADNA2MgH7 
l^^y r—^J ^ KpBm4— TP055 1 0/ig 
^2 4 0/z 1 <Z>«K»J»7K^*<»b. ^*©0. 5M 
CaCl 2 , 0. 1M HEPESttijl^LlO^ 
lfflSIfjStlfc«, rcO^^tCO. 2M NaC 
1, 0. 05M HEPES, 0. 7 5mM N a H 2 P 
O4, 0. 7 5mM Na 2 HPO 4 ^4 8 0 M lit 

lit 20-30 ^mwmt^> ^t\z.x 

50 P/is&Mf8,£lttil 0 
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[oiiu m~z<om^vxnbfrtc$4si'*m&^- 

J^f/VUM (i^^^Vi/a is) 9 6 0 // 1 £fij 0 2 5 
cm 2 COT^7^^ (T25, Corning) "f^MG 
M4 4 8 (1 0%FBS, fcL^RSr-a £p) 4mli-^^ 
ILf:BoMol5AIIcaMll^ 1 2B#fffilL 
7t 0 |f/i^MGM 4 4 8 (1 0%FBS S Jtl^W^ 

[0112] ^(ommm&jM>L^xmmiki,ti±m%%> 

|?LTWi:g*tf:BoMo l 5 All c $ajfe<£>ig*S 
W/^l:TP05 5-BmNPV^ Lfc e 

[0113] (3) * /uxmomsi 

2 5cm 2 CO^^^^jSffi-e^) 1X1 O'ffljaOB oMo 

1 5 AIIcjHMSSMmlOl 0%FBS^tfMGM4 4 

8«a+-c2 0fH5pffi«*Lfc»*S(;:8(fia (2) 3g-e 

^ ^^-^Lfca^tft^fr^^/^Sr^tpB oMo 1 
5 AIIcj»BJiacOJS*}Rl O/z l^BoMol SAIIcHfl 
j^^PLT, 2 5W14 0ffl«*«. 1 0 

[0114] (4) M^»x.fl£g:sc3*iim5>fb;H-?-^% 

2 5cm 2 <£>:7y ^=JjSffiT?*?J 1X1 0 6 £tecOB oMo 

1 5 AIIc»MSS:4ml<Z> 1 0%FBS^tfMGM4 4 

If 0. 5^*S J: 5t-B oMo 1 5 AIIcmJl&KWito 
Lt, 2 5^"C3 eRBJg«Lfco ilflfl»D«l 
JJ^J:^ I s o g e n (ft3fc#63© ^l)^V^RNA^r 

[0 115] ro^RNA 1 m g£r. Tjfv— ^tt^cl 
Mcft^ttU ^c^*^J:$»HSrfTofc«. Ze t a p 
r o b e * y^l/^ (Bio-Rad) (d^'ff^f- 
J:oT#Lfc 0 d i g o x i g e n 

in (^yy^/wwA) xmmvtcmMmmm 

^WcDNA mMM2. 1 . X&hfotiN 2 0 6 
5 chKY 1 0 01Cj;^PCRg% ; K#l#-g- : 3 0 CO^ 
^ K#-g-4 4 9- 1 2 5 5 <Dm&D (ESJSi£5fi# 

/^77r-*WiU 4 2 < Ct?l 2B#BB{SM-f"S^i:{c: 
J: 9 . ffi«i*|:gf iSl^fti^mRN A g^f 

[0 116] z.<D^^m^Tivu^)^^y r ^—M^ 




(14) *RH^6 - 3 1 3 0 0 0 

26 

-g^iir/cfcid i g o x i g e n i n fcnCft: ]) IsjJ— 

■^WA) AMPPD (^-5^ 

WmRNA^ffllfc HIl 1 {Cjf^-r^t < . TP 
O 5 5 - B mN P VKafi^^RN AI^M*E 

©E^Jtst^bia^mRNAdsftmjstu, ro«8fesa/iart 

io [0117] ( 5 ) ii 4 ^m&fomfiBi 

5^><d*4 <2) TW-ffl^&x-f*^ 

eEtt^lO'WLSO/i 1/iaWU 2 6W4 
-5 0Pfl. rfjBR<Z>AXfflW (^7^:ittlIS) * 

[0118] (6) MMLMMmft{kE*<Ol£mbm 
^T3g (5) Tl#^^^fti5 0ml^2 0iDM Tr i s 
20 /HC1 ( P H7. 4) iWi^LTMi^ft, 
jRWJK-espiBfkLfcMa t r e x Blue A# 
(02. 5X1 5cm) t-T^pJ US****-* » 

-iM<Z)Na c l cogS^ia^^^^^-^t-Jc^tT 

o/c 0 mi 2 i^-r^t < . EM^-f/^i^attL 

[0 119] *^JNB#idBI^*ttfc*-ffifi, #>fn/*3r 
30 an^;^Ki^^pBm4, raffle £>f 
;^P6Ett, ^^^»^BoMol5AIIc»M^ 

/MKf^^" (iiffpBK2 8 3, pBKblu 
e ;JEJLJh7^=»ix (ft) £9A^PJf£) . ^-Y^^H* 
9>fAO* (»»StlfcDN LT7t=i/ (ft) £9 

A3^#E) . ^-f=»iNefla (BmN4«a;7t^> 
(ft) .tOA^tE) ^fflv^rrtv < !rR^^^S^tt#^ 

[0 12 0] 

40 A 4 3 1 *WHaJ**Jb»«fc «9 SfSKOEKS* 

-efl-KiBBJia^ e> m± srffiifii- s - 1 a s » ^> e> tt 

*^cbT^f9. in v i vo-C^MM^^L 

^ i?mmm^<Di&MmMmz- 1 <> x wp-t s a/mrs 

50 37^- /ufe^(^LTfcW3b*f&*llli:fi!c9 5 



(15) 



^i?6 -313000 
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[0121] 

smm& : i 
s,m<omm : k 

Xxx Glu Thr He Asn Xxx His Phe Lys 
15 9 

[0122] mtm^ : 2 

: 



28 



Xxx Gin Xxx Ala Phe Thr Lys 
1 5 7 

[0123] k?ij#-s§- : 3 

gfi^lJOS^ : 1 9 

mm<om :T^/m 

10 gE^iJ^ffiS : ^y°^ K 



Val Glu Xxx Val Asp Phe Thr Asn His Leu Glu Asp Thr Xxx Xxx 

15 10 15 

Asn lie Asn Lys 
19 

[0124] m$m^ : 4 h*P^- : tt*^ 

gE^lJcOS^ : 1 7 E5«<Z>«ig : K 

Xxx Tyr He Glu Val Thr Glu Glu Gly Thr Glu Ala Xxx Ala Ala 



10 



15 



★ E9«<E>fi£ : 2 0 



1 5 
Xxx Gly 
17 

[0125] IB?"J#-S§- : 5 
E?9<Z>fii* : 9 

m*\v>mm : k 

E?fl: 

Xxx Tyr Leu Arg Ala Leu Gly Leu Lys 
15 9 

[0126] BByi]#-f§* : 6 ★ 

nm : 

Ala Asp Leu Ser Gly He Ala Ser Gly Gly Arg Leu Tyr He Ser 



1 5 
Arg Met Xxx Gly Lys 
20 

[0127] ga?lJ#-^ : 7 
Ifi^lJtf>fi£ : 5 

mn<om :T%;m 

E50: 

Leu Tyr Asp Ala Lys 
1 5 

[0128] ga?IJ#-S§- : 8 



10 



15 



*rE?0£>g£ : 5 
E#I<E>S : T $ J m 

E5U : 

Asn Tyr Glu Met Lys 
1 5 

[0129] m&m^ : 9 

£-50 g^lj£>ft£ : 1 0 



(16) 



«=HfW6 - 3 1 3 0 0 0 



29 



30 



mm: 

Ala Val Ala Met Met His Gin Xxx Arg Lys 
15 10 

[oi3o] mzm^r : 1 o 

id^J<£>S£ : 3 8 * 

mm : 

GTIGARIIIG TIGAYTTYAC IAAYCAYYTI GARGAYAC 

[0131] mmm-%- •• 1 1 ^ 
Banjos : mm mm<Dwm 

: 1 #«t ^ f*>f > v-^ 

TACATCGAIG TIACIGARGA RGGIACNGAR GC 
[0132] : 1 2 * b /Kn v?— 

ga^lj(£>fi£ : 3 7 E5IJC0«IS 

ga^M : mm mm<o^m 
i*« 

ga^ij : 

GGCCACGCGT CGACTAGTAC TTTTTTTTTT TTTTTTT 



ffic£>Ifc : l: 

K5«<e>«jh : ^DNA 

mm<owm : la^js-^- z<dt%j mmmi-mmn^o i 



38 

KM 

Mdna 



32 

Mdna 

3' -RACE Kit(Gibco B 



★ 20 RL) Witt<D&V =*^ — 



34 



[0133] mm»f§r : 1 3 
ga^fi£ : 2 0 

ga^j^M : mm 

mm : 

ATGTTGTGGG GACTGCTATA 
[0134] ga^(J#^ : 1 4 
mmCDMZ : 2 3 

k^jom : mm 

mm : 

CAAGGCGAAT GACCTCTAAG TAT 
[01 35] ga^JS-^ : 1 5 
@E?IJ<£>^£ : 2 1 
la^lJCOM : ^ 

mm : 

CCCCGAAGCA ATCCCAGAGA G 
[0136] ga^lj#-^- : 1 6 
$&m<D$:& : 2 1 

ga^j^M : mm 

mm : 

CTCAGGCAGC AGAACGTACA T 
[0137] ga^lj#-^ : 1 7 
ia^lJC0ft^ : 2 1 

mm<om mm 

mm : 

GGCGACGACT CCTGGAGCCC G 
[0138] la^'Jfl-^ : 1 8 
@a^lJ<Z>ft£ : 2 2 

ga^ijcoM : mm 



&m<Dm : i*« 
it mm<omm : N A 



♦«<z>* : 1*« 

► 30 ga£lj<£>«2g : ^fiScD N A 



m<vm. : i 



40 ffi?lJ<Z>«S : -fr/ijcD N A 



Bfl?'J<Z>ffiig : MDNA 



§^ik : i 

50 ga^'J^mS : ^DNA 



20 



23 



21 



21 



21 



[0139] mm 

BB5»J<^ft* : 3 6 

mn<om : mm 



[oi4o] mm 

K^ft* : 2 1 



[0141] 

ifi?IJCD^£ : 2 4 

ga^ijcoM : mm 



[0142] mm 

IB?IJ<£>fi£ : 5 1 



[0143] IB^'il 
K?IJ<£>fi£ : 1 7 



[0144] mm 

nmcoAts : i 7 



[0145] mm 

Sm<D&£ : 2 0 



[0146] gB?»Ji 
IB^JCOS^ : 2 0 

ib^ij^m : mm 



[0147] mm 

m&\<DM:£ : 2 1 

se^ij^m : mm 



[oi48] mm 

%m<DM& : 2 1 



(17) 

31 

&m : 

GACACCAGAC CAACTGGTAA TG 
^: 19 * «0« : 1 

* mm<omm : ^dna 

CATCCGGGAG ATGTACAGCC GGCCGCCAGA GGCAAT 



6-313000 



=f : 20 



: 

GCTGTGGCCA TGATGCACCA G 
^:2 1 



ga^'j : 

TACCTGCGGG CCCTGGGCCT GAAG 
rf:2 2 



f^p^ : mm 

^ 10 ga^lj^ffi^ : £i&D N A 



* i«©i«:^*DNA 



i5r 20 mm<Dnm : -&j*d n a 



ga^j : 

CATCCGGGAG ATGTACAGCC GGCCGCCAGA GGCAATGCCA GACAGGTCAG C 



F# : 2 3 



ga^j : 

GTTTTCCCAG TCACGAC 
f*:24 



ga^ij : 

CAGGAAACAG CTATGAC 
ft :25 



AATTATGGCC CACACCAGTG 
ft : 26 



ia^j : 

ACTAGCCGCT ACAGTCAACA 



BB99 : 

TTGCCACTTG CCTTTGAAGT A 
: 28 



IB^J©@S : ^DNA 



: i 

30 BB^J<0=|IS : -^fiScD N A 



£[£>» : 1 *«t 

ia^ij^>a^ : mdna 



bxtftz^- : B^ 

40 m&icomm : MDNA 



: 1 *m 
@a^J<£>«3g : MDNA 



«<7>ifc : l *#( 

50 ga?iJ<Z>«S : £i*DNA 



32 



22 



36 



21 



24 



51 



17 



17 



20 



20 



21 



(18) 



¥fm^6 - 3 1 3 0 0 0 



[0149 



33 

CTGATGCATC ATGGCGACTG C 
] W$m^ : 2 9 
: 2 1 



34 



21 



[0150 



AGCATTCACC AGCACCATTA C 

] mm^r : 3 o 

: 1 9 5 0 



21 



comp 1 imenta ryDNA (cD ^ 

GGCACGAGAG GAACTGAAGC CCAGCTGTGA AGGCCGCAGA CTGCAGTGAG 
AGGAGGCTGC ACTCCATTTT GCA ATG GCC TCC CTT GCT GCA GCA AAT 

Met Ala Ser Leu Ala Ala Ala Asn 
1 5 
GCA GAG TTT TGC TTC AAC CTG TTC AGA GAG ATG GAT GAC AAT CAA 
Ala Glu Phe Cys Phe Asn Leu Phe Arg Glu Met Asp Asp Asn Gin 

10 15 20 

GGA AAT GGA AAT GTG TTC TTT TCC TCT CTG AGC CTC TTC GCT GCC 
Gly Asn Gly Asn Val Phe Phe Ser Ser Leu Ser Leu Phe Ala Ala 

25 30 35 

CTG GCC CTG GTC CGC TTG GGC GCT CAA GAT GAC TCC CTC TCT CAG 
Leu Ala Leu Val Arg Leu Gly Ala Gin Asp Asp Ser Leu Ser Gin 

40 45 50 

ATT GAT AAG TTG CTT CAT GTT AAC ACT GCC TCA GGA TAT GGA AAC 
lie Asp Lys Leu Leu His Val Asn Thr Ala Ser Gly Tyr Gly Asn 

55 60 65 

TCT TCT AAT AGT CAG TCA GGG CTC CAG TCT CAA CTG AAA AGA GTT 
Ser Ser Asn Ser Gin Ser Gly Leu Gin Ser Gin Leu Lys Arg Val 

70 75 80 

TTT TCT GAT ATA AAT GCA TCC CAC AAG GAT TAT GAT CTC AGC ATT 
Phe Ser Asp lie Asn Ala Ser His Lys Asp Tyr Asp Leu Ser lie 

85 90 95 

GTG AAT GGG CTT TTT GCT GAA AAA GTG TAT GGC TTT CAT AAG GAC 
Val Asn Gly Leu Phe Ala Glu Lys Val Tyr Gly Phe His Lys Asp 

100 105 110 

TAC ATT GAG TGT GCC GAA AAA TTA TAC GAT GCC AAA GTG GAG CGA 
Tyr lie Glu Cys Ala Glu Lys Leu Tyr Asp Ala Lys Val Glu Arg 

115 120 125 

GTT GAC TTT ACG AAT CAT TTA GAA GAC ACT AGA CGT AAT ATT AAT 
Val Asp Phe Thr Asn His Leu Glu Asp Thr Arg Arg Asn lie Asn 

130 135 140 

AAG TGG GTT GAA AAT GAA ACA CAT GGC AAA ATC AAG AAC GTG ATT 
Lys Trp Val Glu Asn Glu Thr His Gly Lys lie Lys Asn Val lie 

145 150 155 

GGT GAA GGT GGC ATA AGC TCA TCT GCT GTA ATG GTG CTG GTG AAT 
Gly Glu Gly Gly He Ser Ser Ser Ala Val Met Val Leu Val Asn 
160 165 170 



^NA) 

fiiS £«J£ :th (A 4 3 1 
A 

mm : 

[0151] 



50 
97 



142 



187 



232 



277 



322 



367 



412 



457 



502 



547 



592 



(19) l&m^G - 3 1 3 0 0 0 

35 36 
GCT GTG TAC TTC AAA GGC AAG TGG CAA TCA GCC TTC ACC AAG AGC 637 
Ala Val Tyr Phe Lys Gly Lys Trp Gin Ser Ala Phe Thr Lys Ser 

175 180 185 

GAA ACC ATA AAT TGC CAT TTC AAA TCT CCC AAG TGC TCT GGG AAG 682 
Glu Thr lie Asn Cys His Phe Lys Ser Pro Lys Cys Ser Gly Lys 

190 195 200 

GCA GTC GCC ATG ATG CAT CAG GAA CGG AAG TTC AAT TTG TCT GTT 727 
Ala Val Ala Met Met His Gin Glu Arg Lys Phe Asn Leu Ser Val 

205 210 . 215 

ATT GAG GAC CCA TCA ATG AAG ATT CTT GAG CTC AGA TAC AAT GGT 772 
lie Glu Asp Pro Ser Met Lys He Leu Glu Leu Arg Tyr Asn Gly 

220 225 230 

GGC ATA AAC ATG TAC GTT CTG CTG CCT GAG AAT GAC CTC TCT GAA 817 
Gly lie Asn Met Tyr Val Leu Leu Pro Glu Asn Asp Leu Ser Glu 

235 240 245 

ATT GAA AAC AAA CTG ACC TTT CAG AAT CTA ATG GAA TGG ACC AAT 862 
lie Glu Asn Lys Leu Thr Phe Gin Asn Leu Met Glu Trp Thr Asn 

250 255 260 

CCA AGG CGA ATG ACC TCT AAG TAT GTT GAG GTA TTT TTT CCT CAG 907 
Pro Arg Arg Met Thr Ser Lys Tyr Val Glu Val Phe Phe Pro Gin 

265 270 275 

TTC AAG ATA GAG AAG AAT TAT GAA ATG AAA CAA TAT TTG AGA GCC 952 
Phe Lys He Glu Lys Asn Tyr Glu Met Lys Gin Tyr Leu Arg Ala 

280 285 290 

CTA GGG CTG AAA GAT ATC TTT GAT GAA TCC AAA GCA GAT CTC TCT 997 
Leu Gly Leu Lys Asp lie Phe Asp Glu Ser Lys Ala Asp Leu Ser 

295 300 305 

GGG ATT GCT TCG GGG GGT CGT CTG TAT ATA TCA AGG ATG ATG CAC 1042 
Gly lie Ala Ser Gly Gly Arg Leu Tyr lie Ser Arg Met Met His 

310 315 320 

AAA TCT TAC ATA GAG GTC ACT GAG GAG GGC ACC GAG GCT ACT GCT 1087 
Lys Ser Tyr lie Glu Val Thr Glu Glu Gly Thr Glu Ala Thr Ala 

325 330 335 

GCC ACA GGA AGT AAT ATT GTA GAA AAG CAA CTC CCT CAG TCC ACG 1132 
Ala Thr Gly Ser Asn He Val Glu Lys Gin Leu Pro Gin Ser Thr 

. 340 345 350 

CTG TTT AGA GCT GAC CAC CCA TTC CTA TTT GTT ATC AGG AAG GAT 1177 
Leu Phe Arg Ala Asp His Pro Phe Leu Phe Val He Arg Lys Asp 

355 360 365 

GAC ATC ATC TTA TTC AGT GGC AAA GTT TCT TGC CCT TGA 1216 
Asp He He Leu Phe Ser Gly Lys Val Ser Cys Pro . . . 

370 375 380 

AAATCCAATT GGTTTCTGTT ATAGCAGTCC CCACAACATC AAAGAACCAC 1266 
CACAAGTCAA TAGATTTGAG TTTAATTGGA AAAATGTGGT GTTTCCTTTG 1316 
AGTTTATTTC TTCCTAACAT TGGTCAGCAG ATGACACTGG TGACTTGACC 1366 
CTTCCTAGAC ACCTGGTTGA TTGTCCTGAT CCCTGCTCTT AGCATTCTAC 1416 
CACCATGTGT CTCACCCATT TCTAATTTCA TTGTCTTTCT TCCCACGCTC 1466 
ATTTCTATCA , TTCTCCCCCA TGACCCGTCT GGAAATTATG GAGAGTGCTC 1516 
AACTGGTAAG GAGAACGTAG AAGTAGCCCT AGGGATCCTT TTTGAAACTC 1566 
TACAGTTATC GCAGATATTC TAGCTTCATT GTAAGCAATC TAGGAAATAA 1616 



(20) 
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37 38 

GCCCTGCTGC TTTCTAGAAA TAAGTGTGAA GGATAAATTT TCTTTGTTGA 1666 

CCTATGAAGA TTTTAGAGTT TACCTTCATA TGTTTGATTT TAAATCAGTG 1716 

TATAATCTAG ATGGTAAAAA ATGTGAAATT GGGATTAGGG ACCAACCAAA 1766 

ATATTTCATT AATGCTTTCA ATTGACAAAT TTTGGTCTTT CTTTGATAAG 1816 

ACAATATGTA CATAGTTTTT TCAAATATTA AAGATCTTTT AACTGTTGGC 1866 

AGTTGTTATC TACAGAATCA TATCTCATAT GCTGTGTAGT TTATAAGTTT 1916 

TTTCTCTATT TATCAGAATA AAGAAATACA ACAT i960 



* h/fP^ : Eg! 

mm<omm : ^dna 
io mm : t h 



[0152] ia^lj#^§- : 3 1 
mmcDg:& : 2 0 

umom : ^ 

: 1 

gE^lJ : 

AACTGAAGCC CAGCTGTGAA 
[0153] E^J#-§- : 3 2 
E3«j0>fi£ : 3 7 
Sfl^iJcDM : 4£gfe 

E?J : 

CTCGAATTCG CGATGGCCTC CCTTGCTGCA GCAAATG 
[0154] mZm^- : 3 3 : 1 

BS#l£>gS : 4 9 20 h^n^- : 

gs^iKDS : mm ★ ga^sei : mdna 

mm : 

GGGAATTCGC GGCCGCGTGG TGGTTCTTTG ATGTTGTGGG GACTGCTAT 

mi] mi ^Q-ir^r *iz£&ftm<Dmm&^ 

ir Q jgU^NaCl (0-*l. OM) cO^^^Jia^r^^^i/ 
3^1 J: <9 1 2 0*T*MS«rtfffofe 0 

[02] 0 2 -/l— -try z v—X\££Z>ftm<Di® 

m&^~f 0 mttii*m& (3o%^o%) N ^i^^y 

(0-*50%) OjSS^ga^fiESr^^V-^^g^ 
1 9 1 0 0^ ~CtTl \ 77^^9^100^12 

[03] B3fis-t77 

•t*o *SWf*NaCl (0->0. 5M) COSS^Iga^ 7 y ^ 
a>l XV 1 0 O^^/fi^Sr^frofc. 

SA^iift ; Tir^/u^ y ^^^^^^^ 
[04] i 4 li n-K26/60^ - /^-f ^ ^ 

7 5K£&ftm<Dmm&£vi&mftfr^m^ixmm& 
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